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CONVERSION FACTORS 

FOR POWER AMPLIFIER TRIQDES AND PENTODES 

These curves are especially useful for calculating 
with fair accuracy from published operating cooditions, 
other operating conditions to meet special 
plate voltage requirements. 

10 

8 

6 

4 

3 

2 

I 

1.8 

.6 

0.4 

0.3 

0.2 

0.1 

VOLTAGE CONVERSION FACTOR (F e ) 



To use these curves: First, determine 
the ratio of the new plate voltage 
to the published plate voltage near¬ 
est the desired new conditions. This 
ratio, the Voltage Conversion Factor 
(F e ), is then used to determine the 
new Screen and the new control-grid 
voltage, it is also used to deter¬ 
mine from the curves, factors for the 
other new operating conditions. 
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APPLIES TO SCREEN VOLTAGE, CON¬ 
TROL-GRID VOLTAGE, AND PLATE 
VOLTAGE 

APPLIES TO PLATE CURRENT AND TO 
SCREEN CURRENT 

APPLIES TO POWER OUTPUT 

APPLIES TO LOAD RESISTANCE AND 
TO PLATE RESISTANCE 

APPLIES TO MUTUAL CONDUCTANCE 
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CONVERSION FACTOR NOMOGRAPH 

The Conversion Factor Nomograph shown above may be used 
to determine the approximate characteristics of an electron 
tube when all the electrode voltages are changed in the same 
proportion from the published or measured values. 

The conversion factors obtained from the nomograph are 
applicable to triodes, tetrodes, pentodes, and beam power 
tubes when the pi ate voltage, grid-No.l voltage, and grid-No.2 
voltage are changed simultaneously by the same factor. They 
may be used for any class of tube operation (class A, AB|, 
AB 2 , B, or C). 

The nomograph may be used to determine the proper value 
for each conversion factor for a specified relationship (F e ) 
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between published or measured values (E pu b) and desired val¬ 
ues (E des ) of operating voltage. The dashed lines on the 
nomograph indicate the correct procedure for determining each 
of these conversion factors when it is desired to reduce the 
operating electrode voltage from 250 to 200 volts. 

EXAMPLE 

Published characteristics for a typical pentode are list¬ 
ed below for a plate voltage of 250 volts. If it is desired 
to determine the characteristics of this tube for a plate 
voltage of 200 volts, the voltage conversion factor, F e , is 
equal to 200/250 or 0.8. The values for the other conversion 
factors are obtained from the nomograph. By use of these 
factors characteristics values ataplate voltage of 200 volts 
are obtained. 


Plate Voltage . 

Published, 

Value 

250 

Conversion 

Factor 

0.8 

Desired 

Value 

200 

volts 

Grid-No.2 Voltage . 

250 

0.8 

200 

volts 

Grid-No.1 Voltage . 

-15 

0.8 

-12 

volts 

Plate Current . 

30 

0.72 

21.6 

ma 

Grid-No.2 Current . 

6 

0.72 

4.3 

ma 

P1 ate Res i stance (Ap prox. ). . . 

0. 13 

J. 12 

0. 15 

megohm 

T ransconductance. 

2000 

0.89 

1780 

fjrt ios 

Load Resistance . 

10000 

1. 12 

1 1200 

ohms 

Total Harmonic Distortion . . . 

10 

unchanged 

10 

% 

Max.-Signal Power Output. . . . 

2.5 

0.57 

1.42 

watts 


LIMITATIONS 

Because this method for conversion of characteristics is 
necessarily an approximation, progressively greater errors 
will be introduced as the voltage conversion factor (F e = 
Edes/Epub) departs from unity. In general, it may be assumed 
that results obtained will be approximately correct when the 
value of F e is between 0.7 and 1.5. When Fe is extended be¬ 
yond these 1 imits (down to 0.5 or up to 2.0), the accuracy be¬ 
comes considerably reduced and the results obtained can serve 
only as a rough approximation. 

It should be noted that this method does not take into ac¬ 
count the effects of contact potential or secondary emission 
in electron tubes. Contact potential, however, may safely be 
neglected for most applications because its effects are no¬ 
ticeable only at very low grid-No.l voltages. Secondary emis¬ 
sion may occur in conventional tetrodes at low plate voltages. 
For such tubes, therefore, the use of conversion factors 
should be limited to regions of the plate characteristic in 
which the pi ate voltage is greater than the grid-No.2 voltage. 
For beam power tubes, the regions of both low plate currents 
and low plate voltages should also be avoided. 
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